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(54) TiUe: BICYCLE WHEEL 



(57) Abstra ct: A bicycle wheel, in particular for racing and mountain bicycles, is provided which comprises a hub and a rim con- 
nected with by means of a plurality of radial elements. The radial elements are grouped in a first distribution, in which said elements 
are arranged on one side of the wheel, and a second distribution, in which said elements are arranged on the other side of the wheel, 
said first and second distribution connecting said rim to respective ends of said hub. The radial elements of said first distribution are 
connected to said rim in respective fixing seats which are disposed alternate, along said rim, to the fixing seats of the radial elements 
of said second distribution. 
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Bicycle Wheel 

The present invention relates to a bicycle wheel, particularly for racing and moun- 
tain bicycles. 

In the field of bicycle manufacturing, particularly racing bicycles and bicycles for 
excursions on rough and mountain terrain, wheels are known in which the hub is con- 
nected to the rim by virtue of a plurality of wire spokes, having various shapes and dimen- 
sions, and variously arranged. 

All>hg the rim of such wheels is provided a regular distribution of fixing elements 
to the- wire spokes, for instance nipples, which are mutually angularly equidistant by a pre- 
set angle. In conventional wheels these nipples are coupled alternatively to the first or to 
the second hub flange, so that the wire spokes cross each other regularly. 

^ Nevertheless, wheels are recently been provided which are monolithically formed 
by pressure die - casting, and in which the hub and the rim are manufactured in a single 
body and are connected by virtue of a distribution of radial elements, for instance spokes 
or arms having various profiles and cross sections. Wire spoke wheels and monolithic 
wheels have different functional characteristics (rigidity, mechanical strength, life time, 
streamline), which direct users' choice according to their necessities, preferences and 
needs. As a matter of fact, wire spokes wheels can offer the great advantage of low weight, 
but can't have the same performances of monolithic wheels in terms of rigidity, mechani- 
cal strength and streamline. 

The present invention aims to provide a wheel, in particular for racing and moun- 
tain bicycle,, which allows to obtain the typical mechanical and dynamical behavior of 
monolithic wheels combined with a low weight. 

This aim is achieved by the present bicycle wheel, particularly for racing and 
mountain bicycle, which comprises a hub and a rim connected therewith by means of a 
plurality of radial elements, wherein said radial elements are grouped in a first distribu- 
tion, in which said elements are arranged on one side of the wheel, and a second distribu- 
tion, in which said elements are arranged on the other side of the wheel, said first and sec- 
ond distribution being designed to connect said rim to a respective end of said hub, the 
radial elements of said first distribution being fixed to said rim at respective fixing seats 



which are disposed ahefflSte to the fixing seats of the radial element^f said second distri- 
bution along said rim. 

Advantageous embodiments of the invention are characterized in the sub-claims. 
The present invention provides a versatile wheel, suitable for different needs and 
5 designs as to mechanical and appearance features. The present invention also achieves a 
wheel being simple, relatively easy to provide in practice, safe in use, effective in opera- 
tion and relatively modest in cost. 

A preferred but not exclusive embodiment of a bicycle wheel, particularly for rac- 
ing and mountain bicycle, will now be described which is illustrated only by way of non 
10 limiting example in the accompanying drawings, wherein: 

Figure 1 is a lateral elevation view of the wheel according to the invention; 
Figure 2 is a diagonal sectional view of the wheel; 
Figure 3 is a detailed lateral elevation view of the wheel; 
Figure 4 is a lateral elevation view of an embodiment of the wheel; 
15 Figure 5, 6, 7 are lateral elevation views of respective embodiments of the wheel, having 
different number of radial elements; 

Figure 8 is a lateral elevation view of a first alternative embodiment of the wheel; 
Figure 8a is a lateral elevation view of a different embodiment of the wheel of Figure 8; 
Figure 9, 10, 11 are lateral elevation views of different embodiments of the wheel of Fig- 
20 ure 8, having different number of radial elements; 

Figure 12 is a lateral elevation view of a second alternative embodiment of the wheel; 
Figure 13 is a further embodiment of the wheel of Figure 12; 

Figure 14 is a lateral elevation view of a third alternative embodiment of the wheel; 
Figure 15, 16, 17 are lateral elevation views of different embodiments of the wheel of Fig- 
25 ure 14, having different number of radial elements. 

With particular reference to the Figures cited above, the reference numeral 1 gener- 
ally designates a bicycle wheel particularly for a racing and mountain bicycle according to 
the invention. 

The wheel comprises a hub 2 and a rim 3 which are coaxial and connected by 
30 means of a plurality of radial elements 4. As shown in Figure 2. the hub 2 has two oppo- 
site ends where a first disc-shaped flange 5 and a second disc-shaped flange 6 are pro- 
vided, respectively. The radial elements 4 engage the disc-shaped flanges 5,6. 
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l^B^vention, the radial elements 4 are group^fc 



According to tHBPTvention, the radial elements 4 are group^Wn a first distribution 
7 on one side of the wheel and in a second distribution 8 on the other side of the wheel. 
The first distribution 7 and the second distribution 8 are arranged in such a way to con- 
nect, respectively, the first and the second flanges 5, 6 of the hub 2 to the rim 3! . 

5 Each of the radial elements 4 of the first distribution 7 is constituted by a first wire 

spoke 9 and a second wire spoke 10, having respective proximal terminal portions 9a, l6a 
engaged to the first flange 5 of the hub 2, and respective distal terminal portions 9b, 10b, 
engaged in respective couples of contiguous fixing seats 14 of the rim 3. 

Each of the radial elements 4 of the second distribution 8 is constituted corre- 
10 spondingly by a first wire spoke 9' and a second v^re spoke 10', having respective proxi- 
mal terminal portions 9a', 10a' engaged to the second flange 6 of the hub 2, and respective 
distal terminal portions 9b', 10b' engaged in respective couples of contiguous fixing seats 
14' of the rim 3. 

The spokes of one radial element 4 are, by definition, spokes connected to one and 
15 the same flange 5 or 6. In other words, if one spoke, for example spoke 9, of one radial 
element 4 is connected to flange 5, the other spoke 10 of this radial element may not 
originate from the other flange 6. 

Each wire spoke 9, 9', 10, 10' has, in their terminal portions 9a, 9a', 10a, 10a' a 
head 1 1 which engage in a respective holes 12 provided in the first and second flanges 5, 6 
20 of the hub 2. Preferably, these heads 1 1 are connected alternatively to internal and the ex- 
ternal surface of the flange 5, 6, for a better balance of the wheel. 

The radial elements 4 of the first distribution 7 and the radial elements 4of the sec- 
ond distribution 8 are, preferably, mutually angularly equidistant by a first preset angle ol 
In Figure 1, 2, 3 each of the first and the second distribution 7, 8 have for instance six ra- 
25 dial elements 4 which means that the first preset angle a is 60°. 

The radial elements 4 of the first distribution 7 are offset respect to the radial ele- 
ments 4 of the second distribution 8 by a second preset angle jS; preferably this second 
preset angle jS is half of the first preset angle o; so the fixing seats to the rim 3 of the first 
and the second distribution 7,8 are regularly alternate along the internal side of the rim. 
30 The second preset angle 0 may assume different values depending on the needs. 

The respective fixing seats 14, I4'are mutually alternately arranged along the rim. 
The mutual distance between the seats 14 or 14'of one radial element 4 may assume dif- 
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^fecplained with respect to the embodime^^e 



ferent values as will B^^plained with respect to the embodimen^jelow. The pairs of 
seats 14 or 14' are arranged mutually angularly equidistant along the rim 3 by the second 
preset angle j3. The fixing seats 14, 14' may comprise nipples , rigidly coupled to the in- 
temal side of the rim 3 and protruding radially towards the wheel axis, to connect the ra- 
5 dial elements or the wire spokes 9,10; 9', 10', respectively, of the first and second distri- 
butions 7, 8 respectively to the first and the second flanges 5, 6 of the hub 2. Each nipple 
may have an internal thread into which terminal threaded portions 9b, 9b', 10b, lOb'of the 
spokes 9, 9', 10, 10' engage. 

The arrangement of the first and second distributions 7, 8 of radial elements 4 is 

10 meant to simulate the dynamical behavior of the arms of a monolithic wheel. However, the 
distance between the seats of a pair of spokes and the distance between the seats of differ- 
ent pairs of spokes may be varied to achieve various design or appearance effects while 
keeping the mechanical stability of the wheel. The distributions 7, 8 of spokes 9, 9', 10, 
10' on both sides of the wheel connected to the rim by couples of nipples in the seats 14 

15 are mutually alternating which confers the dynamical behavior of a monolithic wheel to 
the wheel according to the invention in terms of rigidity and mechanical strength; at the 
same time the wheel has a low weight. 

In use, the behavior of radial elements 4 comprising pairs of spokes 9, 10, func- 
tionally simulates the properties of the spokes typically provided in monolithic-type 

20 wheels as long as the forces exerted by the spokes to the rim are balanced within the dis- 
tributions of the radial elements (on one side each of the wheel) and between the two dis- 
tributions of the radial elements (from one side to the other). Moreover, radial elements 
providing the same characteristics as obtained in monolithic wheels are obtained through 
more economic processes and require a lower amount of material. 

25 As shown in Figure 1, the first and the second wire spoke 9, 10 of each radial ele- 

ment 4 are coupled to their fixing seats so that they cross each other, and they are in mu- 
tual contact with each other at crossing points 13. 

In the embodiment of Figures 1,2, 3 showing a wheel having six radial elements 4 
for each distribution 7, 8, twelve holes 12 are, for instance, arranged along the periphery 

30 of each flange 5, 6 and are mutually angularly equidistant. The wire spokes 9, 10 of a ra- 
dial element 4 are anchored in holes 12 which are five holes apart as can be seen in Figure 
3. Of the seats for one pair of spokes 9, 10 of a radial element 4, the seat of the spoke 9 in 



li^^irection R of the wheel, behind the sea^^t 



the rim is, in the runniUpairection R of the wheel, behind the seanJi the spoke 10 in the 
rim, and the anchoring hole of the spoke 9 in the flange of the hub is, in the running direc- 
tion R of the wheel, in front of the anchoring hole of the spoke 10 in the flange of the hub. 
Therefore, the spokes 9, 10 cross on their way from the flanges 5,6 to the rim 2. In gen- 
5 eral, for wheels having a high number of radial elements, the spokes 9, 10 are engaged in 
the holes 12 so that the first spoke 9 of each odd element 4 (first, third, fifth) cross with 
the second spoke 10 of the odd element immediately preceding; in the same way, the first 
spoke 9 of each even element 4 (second, fourth, sixth) cross with the second spoke 10 of 
the even element immediately preceding. 

10 Figure 4 shows an embodiment where the distance between the seats of a pair of 

spokes 9, 10 forming a radial element 4 is relatively large which give the wheel a distictly 
different appearance. The wheel again has six radial elements 4 for each distribution 7, 8, 
and twelve holes 12 are, for instance, arranged along the periphery of each flange 5, 6 and 
are mutually angularly equidistant. The wire spokes 9, 10 of a radial element 4 are an- 

15 chored in holes 12 which are three holes apart as can be seen in Figure 4. Of the seats for 
one pair of spokes 9, 10 of a radial element 4, the seat of the spoke 9 in the rim is, in the 
mnning direction R of the wheel, behind the seat of the spoke 10 in the rim, and the an- 
choring hole of the spoke 9 in the flange of the hub is, in the running direction R of the 
wheel, in front of the anchoring hole of the spoke 10 in the flange of the hub. Therefore, 

20 the spokes 9, 10 cross on their way from the flanges 5,6 to the rim 2. 

Figures 5, 6, 7 shown further embodiments of the wheel according to the invention. 
These embodiments have different numbers of radial elements 4 for each distribution 7, 8. 
The embodiment of Figure 5 has three radial elements (uniformly angularly spaced from 
each other through a first angle a of 120 degrees) for each distribution; the embodiment of 

25 Figure 6 is provided with four radial elements angularly spaced apart through a right an- 
gle for each distribution. In the embodiment of Figure 7 the wheel has five radial elements 
for each distribution. 

In Figure 8 a first alternative embodiment of the wheel is shown, in which the 
wheel is provided with six radial elements 4 in each distribution 7. 8 and in which the first 
30 and the second spoke 9, 10 of each element are slightly convergent toward the seats 14. 
The wheel again has six radial elements 4 for each distribution 7, 8, and twelve holes 12 
are, for instance, arranged along the periphery of each flange 5, 6 and are mutually angu- 
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larly equidistant. The^P spokes 9, 10 of a radial element 4 artBRchored in holes 12 
which are five holes apart as can be seen in Figure 8. Of the seats 14 for one pair of spokes 
9, 10 of a radial element 4, the seat of the spoke 9 in the rim is, in the running direction R 
of the wheel, behind the seat of the spoke 10 in the rim, and the anchoring hole of the 
spoke 9 in the flange of the hub is, in the running direction R of the wheel, also behind the 
anchoring hole of the spoke 10 in the flange of the hub. Therefore, the spokes 9, 10 do not 
cross on their way fi-om the flanges 5,6 to the rim 2. 

In the embodiment of Figure 8a, the first and the second spokes 9, 10 of a radial 
element 4 are slightly divergent. The wheel again has six radial elements 4 for each distri- 
bution 7, 8, and twelve holes 12 are arranged along the periphery of each flange 5, 6 and 
are mutually angularly equidistant. The wire spokes 9, 10 of a radial element 4 are an- 
chored in holes 12 which are five holes apart as can be seen in Figure 8a. Of the seats 14 
for one pair of spokes 9, 10 of a radial element 4, the seat of the spoke 9 in the rim is, in 
the running direction R of the wheel, behind the seat of the spoke 10 in the rim, and the 
anchoring hole of the spoke 9 in the flange of the hub is, in the running direction R of the 
wheel, also behind the anchoring hole of the spoke 10 in the flange of the hub. Therefore, 
the spokes 9, 10 of one radial element 4 do not cross on their way from the flanges 5,6 to 
the rim 2. However, due to the spread or divergent arrangement of the spokes 9, 10 of one 
radial element 4, the appearance of the wheel as viewed from the side is similar to the ap- 
pearance of the wheel of Figure 1 . 

Figures 9, 10, 11 show further embodiments of the wheel of Figure 8. In these em- 
bodiments the wheel is provided respectively with three (Figure 9), four (Figure 10) and 
five (Figure 1 1) radial elements for each distribution 7, 8. 

Figure 12 shows a second alternative embodiment of the wheel, with six radial 
elements 4 for each distribution 7, 8 and with spokes 9, 10 slightly convergent. This wheel 
is provided with a hub with flanges 5, 6 having an lager diameter. The spokes are engaged 
in the holes 12 in such a way that, for each distribution 7, 8 of radial elements 4, a simple 
crossing of the first spoke 9 of each element is obtained close to the flanges 5, 6 with the 
second spoke 10 of an element immediately adjacent thereto. The number of radial ele- 
ments provided in the wheel of Figure 12, may be varied. 

The wheel of Figure 12 has six radial elements 4 for each distribution 7, 8, and 
twelve holes 12 are arranged along the periphery of each flange 5, 6 and are mutually an- 



gularly equidistant. Tl^^ire spokes 9, 10 of a radial element 4 aflfechored in holes 12 
which are three holes apart, as can be seen in Figure 12. Of the seats 14 for one pair of 
spokes 9, 10 of a radial element 4, the seat of the spoke 9 in the rim is, in the running di- 
rection R of the wheel, behind the seat of the.spoke 10 in the rim, and the anchoring-hole 
5 of the spoke 9 in the flange of the hub is. in the running direction R of the wheel, also be- 
hind the anchoring hole of the spoke 10 in the flange of the hub. Therefore, the spokes 9, 
10 of one radial element 4 do not cross on their way from the flanges 5,6 to the rim 2. 

The embodiment of Figure 13 shows that, as mentioned above, the second prede- 
termined angle can be different from half of the first preset angle a. In the illustrated 

10 embodiment the second preset angle /? is less than half the first preset angle a. 

In the embodiments shown in Figures 8 - 13 the first and the second spoke 9, 10 of 
each radial elements 4 may be substantially parallel, and held in position by anchoring 
seats 14 (nipples) arranged no longer in pairs but substantially uniformly angularly spaced 
from each other, while still achieving the same technical effect. 

15 Figure 14 shows a third alternative embodiment of the wheel, in which each radial 

element 4 of each distribution 7, 8 presents substantially a Y- shaped conformation, with 
an end 15, 15' engaging in the flanges 5 or 6 (for instance with a head 1 1) and two seg- 
ments 16, 16' having threaded terminal portions engaging in respective seats 14, 14'. Fig- 
ures 15, 16, 17 show respective embodiments of the wheel of Figure 14, with three, four 

20 and five radial elements for each distribution. The third alternative embodiment of the 
above described wheel (Figures 14, 15, 16, 17) has a decisively lower weight as compared 
to the previous embodiments, and a quite high stiffness. 

The invention thus conceived is susceptible of numerous modifications and varia- 
tions within the scope of the invention. Thus, it should be noted that the spokes 9, 10 in 

25 the above described embodiments can have any desired shape, dimensions, and geometry. 
In practice, the materials used in the wheel, as well as the shapes and the dimensions, may 
be any according to the requirements. In the examples of embodiment above, individual 
features, presented in relation to specific examples, may actually be interchanged with 
features that exist in other embodiments. 
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Claims 



1. Bicycle wheel, in particular for racing and mountain bicycles, which comprises a 
hub and a rim connected with by means of a plurality of radial elements, wherein said ra- 
dial elements are grouped in a first distribution, in which said elements are arranged on 
one side of the wheel, and a second distribution, in which said elements are arranged on 
the other side of the wheel, said first and second distribution connecting said rim to re- 
spective ends of said hub, the radial elements of said first distribution being connected to 
said rim in respective fixing seats which are disposed alternate to the fixing seats of the 
radial elements of said second distribution along said rim. 

2. The wheel according to claim 1, wherein the raidial elements of said first distribu- 
tion and the radial elements of said second distribution are mutually angularly equidistant 
on each side of a wheel, by a first preset angle a, and wherein the elements of said first 
distribution being offset by a second preset angle jS with respect to said first distribution. 

3. The wheel according to claim 2, wherein said second preset angle jS is half of said 
first preset angle a. 

4. The wheel according to one of the proceeding claims, wherein each of said radial 
elements is constituted by a first and a second wire spoke having respective terminal 
proximal portions connected to said hub and respective terminal distal portions connected 
to said rim in respective pairs of said fixing seats. 

5. The wheel according to claim 4, wherein first and second spoke of one radial ele- 
ment cross each other. 

6. The wheel according to claim 4, wherein said first and second spoke of one radial 
element are slightly convergent toward said couple of fixing seats. 
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7. The wheel acco^fcg to claim 4, wherein said first and sec^Pspoke of one radial 
element are substantially parallel. 

8. The wheel according to claim 4, wherein said first and second spoke of one radial 
5 element are slightly divergent toward sa:id couple of fixing seats. 

9. The whee] according to claim 1, wherein each of said radial elements is substan- 
tially Y - shaped, having an end engaged in said hub and two segments that are divergent 
and connected with respective couples of said fixing seats. 
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10. The wheel according to any claim 1 to 9, wherein said fixing seats are constituted 
by nipples rigidly coupled to said rim and having an internal thread in which engage said 
spokes. 
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